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(57) Bgffj] 

B855t"Sfe»(Z)^»tSe^3I^SnTV^ 0 ^l/-A 



rA (2) #^9-50 6 1 9 1 

(b) fV^^it^77^^-^x^ 

(c) f -f ^ 'is 4 ±.<D 9 y 7 -r ti fV • t^i^ F^tl'^iXa >- • ^"^v 5 

(d) 7 = V^^v--r±<^^^7^7J/w • t^x7 hSrn-^^K • 

4. |-^-77 7 ftt7y7"7-^ -t^x7 h Sr^tf r. <b £#m<t "TSUI * 
J* 2 l-fE*c<£>7J j£o 

5. 2S^^5/^7^#T5/7°7 2 '— ^ 't7*v?x^ h &<SttZ t *W&k 
*I 2 Kl!E*ctf>75?£o 

6. 3l/^777^777°f-^ • t7Vx7 h ^r^tP^ <t 1 1rZ>mM 
m 2 ^|E«cC7)7j& 0 

7. ^(TDconstraint (f|jij$j) 9 h \z. J; oT^^tL^TJ — y/i^-^fr 
m 1 KifEgcO^f fe, 
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± lm (3) ($t¥9-506 1 9 1 

11. »M#6<J^i3y«x-f OH) -^yyK-C?*>5rtS:«f»ttS» 

13. s/^TO^Uffl-TSconstraint^-^v?^^ h &^&Z b 

14. constraint^v^^ hfi=x — ^ f>f K, tf'C?, *IHM*#if0>, 

1 5. constraint^-^v 5 ^^ H± ^ 7 7 W # /I' • t^'v 1 !^ b±<D=i^-# >- 
• h^^^-5/7°-rs^iSr#m<t-r6lt^l 3 KfEttO^fe, 

1 6. ^n^^Wf^tSU-foSi tconstraint^-^i/^^ b&Wj&H^V b 
1 KHEtt©#fe, 

18. irl^v'a >- • 7^— K^y* • Hr-f*?x.9 h« % Zfuy^^mi^M 

1 9. ^-fSHdioT^t-^constraint^-^v 5 ^^ H £-a£f^ £ &W$kb "TSW 
1 ^HSgt^^feo 
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^ (4) 9-50 6 1 9 1 

hm^y^— ^v— ^mH-ra. #3§9irau #^3.9— fc*^** h 

3r7*i?zc? h fa |b] 5; ^^(Object-oriented programming - OOP) fj\ 

— 1f^3HU* J ^i"< if • 7i/yKy) , ^yfy^xyh/inyta^^ 

~}j -?*e. /Wfc (encapsu I at i on) , $£tPc ( i nher i tance) £5 J: tf-^Wi (po I ymorph i s i m) "C 

fc-5o ^thb<D^u* is Mi, r>f=«^ -^!7^ • # — y/u&iTJ^ — a.— $rt) 

7^—^. (graphical user interface - GUI) &£j£-r6 7c ifrmteffl $titv^5 0 
rtb^©3 0(7)dr— • iW > MiOOP-g1g^*aiL-CV^7}S % *M£<D OO 

O O P "i-fS^^d i LTfi, SmallTalk, Object Pascal *5 J;0 ; C++^fo^> 0 Sma 
lltalk liH|»lCfiTO^±Otwe*>9, to ijEflfcKV* 5 ^xi{f^% 

>^iWlt5^ i:*s^#So Smalltalk fi % 19 7 OWO|Ofel-fo 
s^^tt Palo Alto Research Center (PARC) (^Learning Research Group {zX-o 
Xffl%£titc 0 Smalltalk -efij\ y y-fe— i?&*-7i?zc? h^i£e>ixT, ^r^^- 
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_i t . (5) 9-5 0 6 1 9 1 

<«rtttf«tv\ Object Pascal ttry^/utt^y^y hyi^a (S^iSIK) 3 ^ 
tfa-^fflofST?ife5. 7y^ttli % Pascal0>Ktr#T?fc5Niklaus Wirth 
' <Z>«Wj£r*#TObject Pascal £rHI3§ Lfc 0 C++ttl 9 8 3^C, C«Wi L 
TAT&T Bell Laborator ies<DBjarne Stroustrup iz £-oXffl$&£tifz 0 
iL»fc*5«j£tt*9;*(class)-C*>?K rtttt^— jfjtfjfelfc-rs 94 zfXlhZ> 0 

d-^S?** h • ^*3j:t5^-^*^ htglRl<Z)7 B o^7 5^^'TOK>jgilgtt, 
1 9 6 O^fUcy/i^^— <£>0-J. DahU B. Myhrhaug&JitW. Nygrad ^JioT 
PB38^tLytSimula^$^K>{SSo OOPW^JSlc:Kli-5i¥*|Hffif«tt, Grady Booc 
h ^ \ 9 hitfpliSH-.b^co^ffi (Object-oriented designs with Applic 
ations)j (Benjamin/Cummings Pub I ishing Co. , Inc., Redwood City, Calif. ( 
1991)KfEm£*vri^ 0 

^y > 3 ^rt-c-^o t y)-rz>^t z>iz#><D^ m* roit^nat 
9iaz, i/7.7-±>> t— 9^ v<D^y^*^j±m%.m& ry^y ^ — 
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a . .. (6) WS¥9-50 6 1 9 1 

HI l fi^jg^^JtciS^^t 0 ^ — ^ • ^fA^t^Dy^lffcS. 
WSJS^ 7 ^*s+B5imf^fflL^ 9 ^(interaction : <b 9 ) fc^-ng-efeS 

o 

HI 5 {4, ftft$mM\z.iL*> , T4*7\'>( ■ 9-^±.<D9m<Dt°v-±/i<&tf: 
lll6(±$fii^»J{c c fc6^^-y7 0 ^-(snap-to) • ^i/^^ N^^i~l2lT*fo 

So 

El 8 14, &mmfoW\z.&Z > mm?V v K8 0 0 <h^£i( isometric)^ y K8 
1 0S:^i-|g-efe5 o 
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. (7) #f?9-5 0 6 l91 

01511 h 7 y ^i^7 x-XCMit 5PiD i?5/ ^ © 

*mmn. #*l<h ibm ps/2 (&&mm) ifcttry 

X/M± (SftjgMK) ^5/dr^hy->^ (SftjftH® rtVt'^-^^ifO^-y^ 

HI 1 ttft*lft&^— K7x7ii^b'b©T\ ^?g^t±5!7-^X7 1 -v'3 

^ nXn-fe ^ & ^•t^&iS^ — y HO, *3 Jct^v^^-A • 1 2 

7-— is a ^\$7^<yj* • T^ir^ • (RAM) 14, D-Ktyy 

y (ROM) 1 6, 7*47*9 - =L—y V 2 Qi££<OMQ?'*4 *&'**\^ffltofr 
&tc£><DAltiZ)Tyy? 1 8 , ^-#-K2 4 > -77^26, ^M28, 
*a*>3 2 33j;OV'*fcte* s/5=-*^ y— ^ • (H^tT) t£b*<D 

7^c — ^ • T^X* 2 2, !7 — ?Xy" — is a ^Sr^ — PtEM*-? h V — 9\Z.ffl8L 
-T5fc«>tf>i§{§TXX* 3 4, ^efcov^^x-f ^XW 'f^^3 8l;g| 
tSfcfcOf'f^T'W • TXX* 3 6 £^1L-CV^ 0 !7 — ? XT— is a 
H 7y7°;u-^fV7 (£&i&£g) ^i/-f^y^">^fA*W 
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^ m ^ (8) 9-506191 

ummmm\^^^x. mm***?*?** hmfazfuy^^isymkzm^x 

ipt^ Jr-fiszct h^gfSj^D tf=7 x ^^(Object-Oriented Programming - OO 

p)<D*yv^# Mi, T—fmrnt* f-^cttst^^^ay (m& % 

ifi—mzftoX. *7i/=c? hits ^©f-^ - xu^y hr^^tbfc^rCD^ 
, ^Of-^ Jftf^Hft-C* $ ttfe-t ©jg* V n (behav \or - ftmth^o) tfrb 
tbz-X, teb A; ¥ ¥<D & o t£m^R(D^>^ j T j Xi>^? Mt-f Z> ~ tft^S 
mxhZ> a r©J;5tt5i:, 9 MiA^ ^f* — i 5 fc£rf«& 

ir/Ht; (encapsulation) , #fis (polymorph ism) jo «£ U ? IK^c( inheritance) 

Mi, *<d<t— #<DftUM&&£X*m%ti&ftm-rz ) kZ<DT;i'dry 

^ttv^ 0 #«{i#^i?/Wb£-*ii&fct><z>-Cfc5 0 *.;frfi#gc 
»JO = >7K— h^V MJS/£Ay-C*)S^S:Efflt{^*pP>/jJ< Tfc, -t©=» 

Wt%%*M%i (procedural environment)T-|^S^bTV^o rp-fl££ixT^5#< eo 
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a t , (9) fS¥ 9-506191 

y-^l/y - i/^'rJ* (mono I ithic operating system) <D±{cJt^lir£;rL-tV , ><5 0 

liTfe-Sr,^ 4oit>\ ft^i LTfitit^^r^ • A (OS 

l^l^^i©loiLT, University of 1 1 1 inoisORalph E. Johonson SsXtf 
PurduecDVincent F. RussofdJ; 5 h<Dtfh& 0 19 9 1 ^<Dt^X tyfy'^^flP 
tBfB]ixff(75l?^Jffl (Reusing Object-Oriented Designs)j (University of II I in 
ois7^-#/u • hUTUCDCS91-1696) J^jo^T, <fc 9 &^tt^*ifii£ 



h • ^7X©|f (9 Tfe^o #J;ite\ ^--if • -r • 7 

•f^yo^SiKLtv^CT, r. (behavior) £M*U ^—'^7 
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* . .. (10) #g¥9-5 0 6 1 9 1 

iry^ • -O&i Independent Software Vendors - I S V) 3o £t>^>;*7- 

J*-4^<??\. — HSri^b^J»j:*3ft5«t £th ^fctiiilira 

^Plfcfflfcfi. Kit, #fh '*4*T?S n^iflDilv- ^r-/ HiSSV^TW 

£Hfi, f^K^y^r-^bL, ffJKU #«teU ^yu>> 
<£>i» <t flf&te SriEJi-r 3 * * # - X A & o £ £ 5 0 

UN I x-77fA^f«7-nr-V3 ^{d^^tLTV>fc 0 v^< ot^cq;*; 
0»tt<t&5r i^nTtgtcLfccDfi, c++^fcDwmiSmal Italk -toflft/jrir 

<d, m<D*7i?*# hmmnmx'h^o ztib<Dm<D\,^<ofr&mifz>k, stan 
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+ , . (11) HS 5 P9- 5 0 6 1 9 1 

ford University <£> Interviews. Carnegie-Mellon Uni versity<£>Andrew toolkit 
, &<t:T>*Universtity of Zurich (DE1++-7 u— J*y — ? #5fcS 0 

A7-7f^KoW5^ MacAppCApplettK Bedrock (Symantec^) , OWL 
(Borland*±h NeXTStep App Kit (NeXT^t) *5 «fc XfSma 1 1 ta I k-80MVC (ParcPlace 

7 Srft^ Lfc7°n j/^ 5 >-;/<Ht 5 Tc&fcte, m<Dmm<Dt>'X J r 

7 A!7 — UflSg^asS^fcyu— ^^te^fDfflm^SW- 

h^tL^o r<D3yha-/KOltl©7ys/7 P 7Py7 B H ^ttl/n^^ 
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^ , , (12) ¥f&¥-9 - 5 0 6 1 9 1 

, ^<D~k ZMffil^X L£*Lfc£, 7 U— A!7 — ^ • 7°V7*7 ^ ^7lZ, M<Dj> '4 

51-, »iS3IWJ-C^«? A^^ttTVNS J; 5/«C^fA • 71/- A [7 — 

Mt5^i^t§5 o flf»j*.ri, ^a-. t'^^-, midi, r-^-^a 

Wji if 0>gf b < ^Mt&T^-T ^ bi~ 5±£&Jfttfc-C# r^7 

avior) £#fc*£^5fcttT*i£ir r £ »c/j;a 0 

ffl^<£>fij£>te, *<n&j3 1 rdt y aU^Klc:*SiH,ffl = — KCgeneric code) 

SrJfl&bT^So flfeowi6#tt, raxbtf)^ — r y^7x- 

* Srii bT b *J> 5 il©r^ <-f x k r. <t ^ pjtg^ 5„ 

CioTIt rorifi, MacAppOJ; ^!7 — ^{dov^TtftPJLTtfc 
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^ ( , (13) 0 6 1 9 1 

»AP I PSSSr = — KS: lfT-To#< ©-e«c/j;< % V7 

— * t^wfCjl^k$*bTV^6ai2WIEjft*lftWUfcWJW«)»X^ Lt, Kurl A. 
Schmucker * TMacApp: 77° U <7"— a ^ • 7 U— A 17 — ^ j (1 9 8 6^8^ 

*s*V^-C, hlS]±$:iEl3KB8ji<$ttSw£:tfS-C#5. 7 1/- 2x!7 — 
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^ (14) #S¥9-506 1 9 1 

fit. Or-?*? h<D? ?x&Mm<5i-t1ti><D1i>(btKZ>VLmT-7'V 

x&mM<5tftch<Dk U©7 U— A!7— ?Xi$, *7*z?^? h©^7^fSS^ 
*s-C#*i6JP^^a^ N<a*RJ§3;fc«:4#^ftg£, ^SttSifo^/v-efc 

7*<D±{&Pgm i"<MZ-Wfrtitc^—;<'? =7 ^<DT*—? k* y y K) % *3iT>V 
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* . . (15) #*¥9- 5 0 6 1 9 1 

^u-v-a y^*j- u-c#*B-fk*4xrv>s 0 fct, asis* 7 *a>e>8R£-r 

^77^/1- • * • 7 A>7 — y (GrafEditXcfi, £;£ittSJ&^ 7^ 

<h LTModel (^E-rvu) , Component (nyzK— ^y h) , Canvas (7) 
3o^fc5. El 3 AW:, r.ttP>3o<z>S2|s:6<jSJ£^7^R80B3^^-riRSI2l"t? 
£>6 0 0 3At^ti?t, Model fi Component -5 <7>^*j-U Canvas^ 

9*fcM#*ft£r*^U Component ©7*77^^- t7*v?x7 h • ^ y 0 K:*J--r 
Model Si^^ ^^-efo-STGrafEditModeKi^— ^ • * hT • ? ? *i?ib*) . W. 
1007^77 • =i yzK— ^> h <tfifa<CE-7Vi' (GrafEditi^: o "C&V^§£-G> 
ffijf) SriR^i-Sr. t*s-e$5 0 Model y 9 ^fiComponent ^VyK^S*7 
^•fe^^tiLTV^^, y y y k<^^ h v= • -Y^U y-^— y a yj*3t 
SLTV^VN, Model ty^te/i—V m) Model iLTtffltSri 

ZMFPtt y * h (ordered I ist) LT, ayaK-^y H7Ltv>5 0 
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i 

* .. (16) Hf?9-506 1 9 1 

S&S* b \"— i? - i/x J rJ*&&EX'ibZ>k£t&* BB38#tt* TGaf Ed i tMode I 
t5wiis-e#5. Model m&fvxiz.^ Model fto^ MnatLT 
JRlO^yy K#lcJ:Si:» Component 7 s — ? <Dm.M, Wm&XXJT 

mt^x? y— ^_hfc Kb- -Y ^^i"Sfc«>lJ:«ffl$*t*d»e>-C*>S. Component 
r-^^St5Y^u-^ (iterator) Srffrfc-TSy y y KfcfflStSft-Ci^S. 
-r^i/— v^ay (ISL) fete, MiJW (ordered) t , iWffi^b&E^ (front to 
back) ^fctelii^&L (unordered) <£> 2 W^fc 5<> Model £JE* 7*f£fiJu Mod 

ei ^tticfrfca*:^— «:#J£U il*p-c#6ct 9tc-rsy y ^ Ki>fflSc^tt 

T^So y i^— Ay — yK:£o T^J3£;ft 5 Graf Ed it Selection©-^ 

IB3§#teGrafEdit Selection^ 7 * /<9>f Kt5rir^t'#5 0 

Mode I Command UTy y y K£ ^ — /wi-<5#ifc"efc <9 , r. <DJ Jo — XjMC «fc 
St, 3-7yKSrSl!3it (undo) r <b fr*imx*foZ> 0 

Component ^J^y 7^."Cfc2)T6raphicComponent fi, ^77^y^ • ^V/K — 
^^F^hTU Kn^y^ tBSf^ffl (interact ion) J; tJ^tftf^ p< y 5/ K 
^ILtl^. Ill 4 fit, TGraphi Components, -^i^ 

^7^tt-t-^T*SMGraphic{^t¥JRLT*3!9, £«t % MGraphic<D$SiE£r;f&7pc 

LTl^ ^ £ ^MM-t^o ±S£Lfc J: 5 (d, TGraph i cComponent fi=i y-Ttf— is 
hcott^SJ^y 7* (abstruct base class) -Cfc6 0 0^©S!JO^7^liYy 
y°y y y^ — ~y a y^r^Lr^ot) , TSimplestComponentfii, vyzf&lntz. 

MGraphic£ffli^TTGraphicComponent y y y KOi-^TSr^r vy°y y y b L, TL 
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(17) <&mW-9 -506 1 9 1 

ineComponenttt^r^^ 7^ (concrete class) co0"J"Cfo-5 o 
mraph\c<DM&gft,tcm$£<D&MC, TGraphicComponent Idti, GrafEditirU- 

h<D=L-~- RIM £tiX\,^Z> 0 £7c, Component £«i3H-57t«>tfM' 
(inter actor), Component <7)^tfV^^;£t"57t feco-tr 3 • 

5/ # (select ion feedbacker). *3 ^ztf— ^ > h • V f y hikW 
\z.t>1toXUk*>T&-t^ ^ (iterator) tffllt$;ft,-C^5o 

^^-f ^Zfy * XDM%:i<^< o^#fi: % TSimplestComponentirTL 

ineComponent#>$><5 0 TSimplestComponentfi, MGraphic^r^ffl LTTGraphicComp 
onent fcM ^Vyh^mm M is^V * > h) tS^y^y^y 

^— v- a >~Cfc5 0 r^-O'^'y ^ — v^s ^fiftSwMGraphics vztf 

^GrafEdit rr^y ^— ->a ^-^OMGraphics M££ifc 
L7cV^<b#-t*fe5 0 ZItLtefcrLT, TLineComponentfi, pgJi £ if C ^ 7 

TCanvasView 

TCanvasView fiTView <D-$-zf? 7*T*fc5 0 wtti&s, GrafEdittc iotiffl^ 

— YT yzf • v— ^r^'^-e^ey'VKDCreateEditablePresentation^zi— 
fr<5<t, rtLfi^V/^^. • hT 3.— (canvas view) SrMfS, 0»J*.tt^ ^=3.— 

fa-T'gi^luflt6. rtL*s#PJf^ffl (collaboration) £ 

[DCT?^v>(7)fi*|W]^ffl{i, 7 Ku^^fH (address space) LXftfrtiZ 
#\ s t(D%)&tfW\\^£oKW<X-Z>fahXfoZ> 0 =t^7#— ^ Y • t> v^xTCompo 
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(18) -5 0 6 1 9 1 

nentCanvasco ^ yx r- 7 2 $ (constructor) fi, X<t n *r— *s a i/<D 

fijWC^/wt^/uSlfBcSrSttBlS., Jrs°is3 ^<D5mXhZf itToView tfo 

#6 £ 3 fc^O^iH? y^f— > 3 y*7s>T— V y^-t&o ^<Dmmi*. Scrapboo 

(SKd^ r^^i: ^ tr— tr h<t<D*j- it) t(D^mm^xh^> 0 Mff^y^ 

tf^^h • JJl"<**y-7*?vMkVt£< Xh. k<0 (exchange) ^>W4 > 
y]) * ^-r-v'a y*m-%ik-tZ>^b&X%Z> 0 =>>>7fs-*y h • jJ>s<xfeTC 
anvasUpdatercDf-y^ y *X&Z>3rs*i/^? b % h oTV^<Z)-e\ ©t 
S#:5£;^^b£:ft>-C^5o • *7*fi, ^9^|g^T2/^-^ (u 

pdater)£^/tf~ bi"3x — ^tl!3£t>*i^LTV^ 0 SUgStett, ^7vH*|<7)-r-< 
H£r-f ^^u;/;* • ^ 7 * (equ i va I ence class) I^IILT 
l^3o©!J^h^LT^6o 1. ^v^if^^py K • Tj-^v 5 ^^ h : ±ft 

dmfemtRznx^^&i-^xcDj-y-'i;^? hwfttfc5t-<t©t7^x^ h 

0 2. s*Ti77 9> K • Hr*?*?*.? V : &fcfr%LtEm$l£inX\<^Z>-r'<X<Dj- 
yiyzxL^ h(Dfwffilzfr>Z>-t^<X(D?f-7'i? : z.t' ho 3. ^ > Kti^y ^ 

^^-v?©^^, mk^^^ttfrbftM-tZ^kXibZo *l/s<xn^ Dama 
geMidg round, DamageForground to J;t/DamageBackground^ i?<D3E%T?fry'i?x- 9 
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(19) #$?9-506 1 9 1 

fits 1 1 ^IRtt 5 ^ t ttt*>5A/-Cife5. H^f^v^^ KaPMBtftWtt 
, |i>4r F 7 t^&t 5 ^:/y ^ >" ht?# -St)*^^ LTV^o 
^fiT-;/? 0 ^— y<DDravM y y K?rM^tt^^-^t5„ 7y^- ^teJE 

fiDrawBackground, DrawMidground, DrawForeground£r{ftffl LT a — /w^ y y i_, 

XX^^^^m&o ^thb<D/\s— ^Wi, *V/^^^|i^Fb-C^-5 (#<kHa : pr 
ivate) y ^ h^^^fcoT^<9 3gbT, ^©^y^y^Kp-^y 
y-T5;WT?fc6 0 r7^-;u h©^ y/U ^ >r— >a ytli, DrawBackground 

^(Dm<D-r^<x(o=i>^— h(D=gmzfo&sf}) y k (yy * k^^-^o^-^- 

) & Kn— i~5 0 # y^DrawXXXground ^ y y Kfi, 7y/f-^ • #7 its. 
y M>fb^— £/ctt£glft<!: LTV^& 0 TGrafPort tf^T >-y (DlS/Wc 

, mb^y y-y KttS kd-/ r yy-r5£>^<7)fc5^y T-?&5TGRectt>^r# 

t5o ft^tfj^ r<7V^-y~y«TGAreaK:#6r ir^fcSo *B1»L 
tc^-V T (domaged area) Ol^tcfc-Si-^TOa ytf?— -t>y h<D£ £ V^Jg^Ct 
rivial rejection) $r-^/f?*— H Lt, S^r^ffiM; Lti/^ 0 

• ry-tr-y-y 

^tibfc. n^^f— • #y/^wMfr^ h7r-y^itst^yx^ 
h-Cfe-So rttbfi, #y/^?)SetUpdatery y y FSrfflV^T^y^^^y 0 ^^ 

£11-1-5;* y y — ^io-r^r^^y-y^y h&i? Kn- 

^ y 7 7 #^ 7 7"f - ^ (i^-© t^i 1 7 ^ ^ U - y • try h-^y^Cval id o 
ff screen bitmap) £rl£f£ LTV^3 0 rtt^Sf? Kp- <Dtc#>\Z.=i— ;v£f\,tz t % 

*y y-y^fcttyy y KbMt)-rsr t&x*%z> 0 04bii 4 ^fisn»j 

ia5 2l^s'77f : t#77 7 0 f-^^LtV^, 2i^777##777*7 
-yfi2 0(7)^-y^y y — V • ^y7 7OTLTV^o *»W©t7*^x^ h 
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(20) &m¥- 9-506 1 9 1 

WW.&^i* — i/iii<'(Db%\z.®.m&thZ>^i/#i/y V • y 7 r (compos i 
t buffer) T'fc 5 „ 2 M'<y 7 T##MSf^ y *>— SrftJB VXW Kn 

0 0, ^iSIKLfct7*i?x^ hOSfrffit-feS-r^r^il^^^^^ h£ 

t%i&m£nZ>=i>tfi/v b - s<y7r 4 1 0^LTI/^„ t^tO/<y7 

* w<^^^Sr^-7^^ y — >- • /<y 7 7 l-^t y '>at5 r i: tt^ltttfc 
5 (gc^tf'M Mcifca) o rcD^fi, y— ^K^&^L-cv^*:^ 

TCanvasllpdatery y y KcofftPJ 
TCanvasUpdaterfitt^SJg^ 7^-efc5©"e, b 7 ? ■? nmM<&m 

(protected) trfe 5 <, # W<*:|3 J:U^!J > H\ v\ x*t y'< (snapper) if 
(D{tfL(Dyfz7i/^? Mi. DamageBackground, DamageMidground is X tFDamageFore 
ground* = —/U-rsrt*S-e#s o 0»J*.fi£, >; W/'^^^KOt^ 
"CflJai'tf— h©Tfc Kn — £tiZ>m&. t<D?*}) y h*tfmk-fZ> t. Dama 
geBackground 5r^-;H v 7J y/<^©x^ h (extent) y T £ L 

(£ji£p-f-<5 0 t7"^7^©ti^T'f yf^f • /u— LTGetCanvas tfSfc 
<0 s Z<D/i>— f-l/YZT yzf?— ^*sSai-S*^<^*ig*p-rS 0 
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(21) #$¥9-5 0 6 1 9 1 

GrafEdity V — ^{^fi N TCanvasUpdatercoify^ y ^ t Lt, TUnbufferedUpd 
ater, TSingleBufferedUpdater, TDoubleBufferedUpdaterco 3 o^$,§ o rttb 

n^— >a (constraining) 7 u—J*? — ? 

t*3«9-C**>6 0 (7-*f^ftia5KB — f^^t*t±. ft 

£©«#£:>l>o) , l^fr, ^#/77^ ( 7 ir V ^' : ascender, ^ 

> : basei ine, x^i?^^': idescender) „ ^-^X/jf— K (8X8 ST?) , 
1 2 jfe^fctt 3 ^itifi^" y 5/ H\ ^—5* •wrn^Uy K*5 J: tff- 
h • 5 ^y^/Btf)** 5/7 (staff) 0 t'O^y y Ktt^ t7fSrt^f 
» 2 oi!ftScaE»:W: % ^y y KSr"BT«^-t-*d^5*»Sr««Wi-*t>©"e*>* 

y y K(perspectine gr id) CDffim. (vanishing point) ^SrfEM't'S - £ #*T*£ 3 

/u-h<D^y y KttTRectangularGrid<D-f ^-^.^^^.-^fe-So 

y7°7- (snap-to) • Hr-7*?=.9 h 

* («MS) ^'b^-^^7(snap)i-6C ir^BXfg-C'fcSo ro^Sfgfi, lEffitftH® 
SrM^^-TSi: t^fiJffl-r^<t> ««>Tffi*iJ-Cfc3„ ^«^77^> 
^ • v^if A (ful ly floating point graphic system) "Cfi % [H®^^/*r— 

-C*>3tf>-C x 3r7i/=.? h^-* -t yzf (snapping to object) -f 5 ^ fi^aT^T* 
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(22) 9-506191 

V^o 3^^^3y610 liTEcho 3. = y h 6 0 0 A> b K 7 y ^ $ tit V^5 0 ^ 
^^->gy6 1 0l^^^-r"Ko-^^^tv^6^^ rtLfi, ^M6 2 0©- 
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(23) 5 0 6 1 9 1 

• h (snap-enter event)j h y #$*vC^<5 w t X*&> 

-So • * =*v— ^ a > &ftt>ti. 7^^->3y@fo^t* 

W^tb-Sr it<t5, I07^ — FXy^flSfc^fc, fo 5 ffio h 7 (tracker 
^— IflC/tf— h±T* rT^T^Sr^-T(just let go)j ^ttm^i~^o 

fb-frSo 

titct-TZo #—y/i'tftf—h<DX'ryym%ifrtbmtiz>b. a war 

yiiS^^u-lcKn-^tiSo ^*U2 fx-Ty?' y — . 4^<> h (sna 
p- leaving event) j kV&t£tiX\t^Z> 0 T7°V <7— is a Vli, 

Fixty7° • y — fcTV^ • -f^y hoi:t, ;*— fj* * 7 4 — F'<y 

tt\ = -*^>a yoiy Ktf-O M4f¥t>*A;rj#— h(-D i/^tyf^r 

5 0 9 4 7° ' 3^ — 3 y(4IE L^r — 9 '$47° (SL) S:«Kt5i J , H 
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(24) 9-506191 

=*>-tf—*> h • Jlfl=, T-f KA" -^(idle snapper) <b 

F7y*^' ^"7" y -^(tracking snapper) <7> 2 5/ :7° • ty'v^x 9 h 

#3— /w£*l5 0 TV K/u • ^ty^ • 9 Mi, S4©n^> 3 ye 

5y*y^'^ty7 , '*^a:^ Mi, h 7 5/TJ^^-coTrackContinue <D^-e 
ftfflt5fcO"Cife5e • ^7-7^ih7-7*0»Wi5:'tl: 

MoTV^o 0!lxJi\ TCreateRectTrackerfifiSoftHcD^^/^— h±©^ 
Sco^Sn^— v-3 yC^tyyfS- t*S"C#5*s, TCreateConnectionTrack 
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(25) !#S*3p9-5 0 6 1 9 1 

h©f7t^ htti* TStandardSnap O^f * 

# . ^ry y K (Canvas Grids) 

TCanvasGrid {irt#igjgy 5 *X*&>Z><DX\ -f^X <D = Is x h 7 ? * temfe'Affl 
(protected) dftoTV^o r <7>SJ&y 7*f£. j/y y K • ^ty f^^Sr^r"^ 

TV^-5o GetActive, SetActive, GetVisible, SetVisible-Cfc<5 0 Z.tLh<D* 

Vy Kfi^-^a^ hrtSPO»aSI(Booleans)Sr-fey h-T^cltX*, Kn — f ^ 
^&flJ#*J 1 l>fT>5£fc>#v\, #:/^xc7)DrawBackground^ y y Kti, ?V y K<£>Draw 

K«r = — ^t5o y K^oxtytV^©!^, Constrain(fTO) 
{£{2 2^— ^36S*>S 0 v>a ^(ilocDTGPoint 3l£c££ttEi3«, 

^tUiDoFirstTime y y KO^t? F- 7 s/;&a>klWaj£*L<5o Constrain <75xK 
>T y h • ^ty7 • a ^ttA*3ISfe*:*#0 <D7V y Kj&Cgrid point)^ 

ofc<^ffi L-^^<DX\ rtL^(i^{cFALSE (&) &5g*p-r5 0 Constrain <D 2 
#g<£>^— i^3 >-fi2o(DTGPoint SrSttHlO. iififfi h 7 s> # CDDoTrackCont i 

nue ^yyKa»t>3-^ii*. ctut r^-^t^j ^-7-5/y-efc«9 , 3&^#Kfc 

#5„ «f^(isonometric)*3«tO«iSi£^i; y Kt ) r©*^ty7 , ^ffit5 
o Constrain (D? 7 * V - #4 > h • *1ry7 • Wi&tCbfTJb&V^ 
0 r^x^d-A- h*-[SH4^7"5/^ D «^co^2?|^%^fflLT^x^5/^ 0 • y- y y 
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(26) 9-5 0 6 1 9 1 

MCol I ect i b I e/u— bfcM^Ftt TCanvasGr \di^M L-CfcH§£&*i-Ct^S. ffl 
TRectangularGr id, Tlsometr icGrid, TPerspectiveGr id<Dj; ? D-l^z? 
,x,. y KtfSv^ojWBjg^ix-C^So i8(±^^y y K(rectangulargr id 
) 8 0 04«MI^5yK8 1 0^LtV^5 o TRectangularGr \4\%&(D&M<7* y 

^ri6]t-iM£L-C*5<9, ^tL«#^^'y y K£P3CT?fc<5. TPerspecti veGr idfi 
o 7K¥^-r >- 1 0 1 OOitj $ 7K¥7^y±©2 0©i'^(0 0'7--'>3^ 

^ty^mi*n«:v\ Bun, ^f^s^^J^c^^§v^2^^tifi^y y K^rffl^ 

TCanvasSnap tt^-^-y^y— • t^i^ h (DMn^^TEm-f Z>tHsb<D$to^tm 

^ifatl^o ^(Dtzib, TCanvasGrid £IH C«fc 5 Ki N TCanvasSnap SJS^9^> 
t±X"7i?=.? b - *-fy t°>-y*&?t>, t7U ^-^y^ • — K^y ^ Sr* 
t #©7°n h a/uSr^llLTV^So GetActive, SetActive, GetFee 
dbackVisible. SetFeedbackVisible-e&£ 0 ^ V y b* t ffl CJ: o \C ^ti 

Ittf^O- b • x1-y?*b. Constrain (Djjfa&x-r-y? • *Ja y^titT 
V^6 0 
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(27) #S¥9-50 6 1 9 1 

^ -)• y Zf <DM& : SnapEnter , SnapLeave 
*#tf>Constrain ^—/Utmm^ v 7°tt\ w X^tzfrb* o /S^IEtt UT^ 
coConstrain =j — /Mi;*^ y :7° bT W<£/$>o7c;6^ ^^-^^ty/L-C 

— 5/ h b7cfc£r, Constrain * V y MSSnapEnter Sra— Pfll^ 

, CoConstrain = — /WiX-?-y LTV^c^, 
ty^ LTV^&tttUi, 7t<D7>-r<y7* • ^7^- bTSnapLeave $t=j — 
/w-*-3££tefc5o Constrain ^<Dft^£§i:£<D=i — sis&mzx-fy ST'SrSl^jg 
£. bTVsftas, a^^7cficz>Jr— «>g VtfS^&oT^tUi. Constrain (i^c(D^ 
-^y^ • s<7*—# b T SnapLeave $r=3— /H, ff bv*-*- yr/SrKtfe-f 

5 «fc 5 ^ W*£r35£r bfcfc <t ^SnapEnter Sr3-/Pt5wilu45 0 Constrai 

n ~.©&&£3H9e©=i— /KD^-c*^^t^bb-cv^£^tL«\ /utt^s-efc 

•So 

SnapEnter li^7 7>f y^^/TL, SnapLeave fi^-?* y :/ • ~7>(~- F'*-y?<D 
~H-fc5IB try I-St^tcU t©7^- K'<y*5:?H*i~ 5„ ^M)raw, ( 
x~f-yZf- 7 4—Y'<*/9 • ^77^fy^») GetBounds *5 J; t>* I sSnapped fir 
<Dtctt><D-y-tf~- H&rfTPo iifi?, SnapEnter fiDraw£r=i — ;H, SnapLeave fiGe 
tBounds ^n-yHtiiEt^iU T^JS'J-r-So 

SS^i^*^ hco^ y*<tTy i/3 ySrffiffltS-ifc, rii^^^h 
Srtf— KIT, hv^XLfc^7^i:7^->3y^^y7°y^ ^ Ft 
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(28) 9-506191 

7D-ft-Fm &m*mmzf*v* i 2 0 o^bii&u ^r-c^y;* 

<D«j # * fcttto©* — y /KZ>*i5f^ffl ( i nteract i on) astfcffl $ ttS * -C#*>^«8 
ia5„ *:<Dihk. i^o-^ 12 101?, h7y^TO7x-Xia^ 

■eiH^n s/7 1 2 2 o-cttff 
hi 3 fit, »jBHJfe^jfw«tsr^ K/i— ^tyT" • y^— X (HI 2 0«6figy 

n-^ 1 2 0 0) ^tiH7n- ^-t— h-CfcSo felltlJ^n 1 3 0 

oa»e>inyr&u -err-r^r • y ^i^ig 77f ^ 7"t fcs ^if p ^ 

cry— ~>a ^tmffeT'zi y? 1 3 1 0-C#J#5j£*L, Kn- • 7 J - K'< v 7 tm 

igyp $> y i 3 2 o-eat— tficy >f — K^y^t5fcftic77°!J'7--y3 y^ag 
£*l6„ tv K/w ♦ ^^-yy^s^ry^^y-e^tttLfif, ^s>y yy y k • y* 

ff^ti^o yy y K^ry^^- y-e^tifif, p^-> 3 y«yD -77134 

OX'Mffi&tl. n y h n-;l/^WS7'o y 7 1 3 5 0 WH^By^ 
1 3 5 0T% -vy^/tfy ytfSJf ^nTV^^^^^SrW^i-S^^ H*s^rt>tt5 

o ^5-cfenfif, =y hn-/wiit6^o i 3 6 o tsi^ixs. ^(Dmmy 

a 5/yfitH i 2«7'n j/7121 oconiy^y tco-cfc^o ^-y 

*j#y y^jf ^ixTVN^ittbfit, 3yhn-/Hffl^P5'7 1 3 0 0KlM£;fr 

Hi 4 fit, ftttUffiftlK: ±5h777 BB*&y ^ — X (|12 (Dmifeyu 

210) izM&-rz>ui?y? *m~rnn7 p— h-cfcs,, ^afit^tgyo 

-77 1 4 0 0ri»e>M*&U ^wt*ny hn-/^7^ K/W • 7i- Xd>&tt$tt 
6 (@12©ii7'D-77l 2 0 0©tl»t*fc6il3) „ h7 5/=*-yy 
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(29) #g?9-50 6 1 9 1 

^ 1 4 3 0T\ Kn- • 7>f- K'<y*J&*3-— tfJ-^tvSfcfe^TXy 4r— 
3 >^i£9iS£;ft<5o h7y^>WJf7'nj/^ 14 1 Ot'tyC^otV^ 
ttni4\ ¥U;£Xp y ^ 1 4 8 0 T% y< y ? #7 V s Y • 7 V y V^Ttr -Y ^T* 

9 1 4 9 Ofn^r- *>g >-^f|jiJ^ £*l5 0 * 5 T*tt*U*, ^>hn— /U^tg 
Xp y? 1 4 4 OfciSgSfcliKStU n^r-v'a^i^^ ¥lj3£Xn 

0 ^^-efott^ hp — /W4^h&Xp 1 4 6 Ofrbm 1 ^\Z.%tn^^ 
H7-7^Ii7x^Xi:I^ii2,o ^5-efttt*U4\ hp-/W4*&«g:/p y 
^14 7 O^PjEI 1 6 ^jfW«r^-r h7 y^il*T7a:-X^St$n5o 

P»70-ft-ht-fc5 o ^Iiiii7 f ny^l 5 00^f>i^U 
yho- /^|g|i 4{dpMffl£:^H- h77^TO7i- Xa>k$?£*L5 0 -r£;*3# 

P^153 O^firtSfM**)***^ mm?* y9 1 5 4 0T\ Ko- • — K 

yy- 1 5 1 0^£*L-CV^{-t*i,ta\ nyhn^/HiiiT'n 
15 6 Oi»f)Sl 5{^M$fl&^-f h77^H773i- Xlc#g£*i,3 0 h^-/^ 
^•^fy7°^/ny^ l 5 2 OfT^f^T'f ^mil 5^^7*1' 
K • XU s> K^T^f-f ^"CfcS^if ^d^Sr^-rSgUOT 1 ^ h«7*ny^ 

1 5 7 0 TffT *>*L5o -t 5 -C£>*U4\ p X— > a Vri^iXP ^ 1 5 8 0 -e$lj 
mZfo&o *5-Cfctt*Ui, ^> Hn-/V«7n5/^ 1 5 5 Oti^Tn 
X— v^3 >->oS*n.S$tb, hn- yUjoSfiJ^Xn y * 15 1 0 K2t£*iTA— X 
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(30) &m¥-9 -5 0 6 1 9 1 

tiii7D-f^-ht*fc5„ mmz.mffe-7v ? 9 1 6 0 oa»e>in*&u ^e^x-^ 
yhn-/^ hy vtmk m 1 4) *fc« F7>^iS^ m 1 5) «s.a^e>as 

tmmz.nfe7vv? 1 6 1 o-cm^s. t?fifeiiii n*— ^a^ams 

n^l610T*7^f^ :7-Cfctt*Ui, /<y^/7^K^yy K^T ^ 7 1 
-Y^T'feS^^^^Sr^J^-rSSU^^^ h^j^By^ 16 6 ottT^ns. 
^ y s> K^T * x -f z/X'htiti. up—is a >i>mf&-7v y ^ 1 6 7 0 "CflPjJIft $ 
tt. ny hB-/MSii7 , B y^l64 O^I^tiS, ^!)yW7m^ 
&tt*Lfc£, n y h n -/Kiifgy b y ^ 1 6 4 O ^I^ils ^^fPT— >3> 
as&aSfU nyhB-;^fg7"B ^165 O—^^tLTHl 1 3 maMHSrij* 
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//- ©COPYRIGHT TALIGENT. Inc 1993 
// DoTrackFirstTime 

// 

TTracker' TRectangleTracker : : DoTrackFirstTime (TGPoint&p. coast TEvent&) 
{ 

HandleSnapping (p) ; 
f Rect=TGRect (p, p) : 
return this: 

} 



// 

// DoTrackContinue 
//- 



TTr acker* TRectangleTracker: : DoTrackContinue (TCPointSp, const TEvent&) 
{ 

TGrafPort* oriscreen^fetOnscreenDrawingPort () ; 
HandleSnapping (GetOriginalClickLoc 0 . p) : 

// Invalidate ()*C£Te-a— • ^tAl:a-;i/t^C til ^fHKBT&Os 
// SrL^rect (below) *fg< fctfKMSH' ^> r le <fc DJt§3$n* 
GetCanvas () -MSetUpdater () . Draw (fRect, onscreen) ; 

fRect=TGRect (GetOriginalClickLoc 0 . p) : 

// X^M~>±t3@S*fLlNrect^^-KA.y>>?:JS< 
onscreen->Draw (f Rect. TFraaeBundle fIRGBColor (L , 0. . 0. ) ) ) ; 

return this: 



// 

// DoTrackLastTime 
//- 



void TOectangleTracker: : DoTrackLastTine (TGPointfc, const TEventft) 
{ 

GetCanvas () ->GetUpdater () . Draw (fRect, GetOnscreenDrawingPort () ) : 

} 



// 

// DoDoneWithTracking 

//- 



void TRectangleTracker: : DoDoneWithTracking () 
{ 

if (f Rect. fLeft ! =fRect. f Right | IfRect. fTop!=fRect.fBottom) { 

// fRect 4*iafl:LT(/t&<r>4te« SJrLlNrectnv^-^VK^f^l"* 

TRectConponent* newRectCoiiponet=newTRect(k3mponent (fRect) ; 

newRectConponent->SetBundle (TGrafBundle (...)); 

// TWewCoraponentOndcf 3 ^^ >tf— * y h £S#s -tnfci&rjf* 

TWewCoriponentQiricmd (GetEncapsulator () ) ; 

cmd. AdoptComponent (newRect Component) ; 

end. Dot); 

} 

dekete this; 
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(32) 



4$^9 - 5 0 6 1 9 1 



[1213] 



MGraphic 



TGraphicComponent 




TSimplestComponent 



i 



TLineComponent 



Figure 3A 




t\yO 7*7 
$T!?0>K 



Figure 3B 
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0 6 1 9 1 



[14] 




Figure 4A 




Figure 4B 
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Figure 4C 
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Figure 4D 
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FIGURE 5 
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FIGURE 6 
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FIGURE 7 
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[H9] 




FIGURE 9 
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FIGURE 10 
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FIGURE 11 
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<ftm¥-9 - 5 0 6 1 9 1 
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FIGURE 12 
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FIGURE 13 



1360 



-37- 



(38) 



- 5 0 6 1 9 1 
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FIGURE 15 
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(40) 



#t?9-5 0 6 19 1 



[12 1 6] 
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FIGURE 16 
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(41) ¥fi&¥-9-5 0 6 1 9 1 

[»ttJ0l 1 9 9 5^10^230 

OOP<7)±M(-l8-r5f¥Wf#«> Grady Booch ^ rt/v?x^ hmfamitZ: 
(Dfcffl (Object-or iented designs with App I i cat ions) j (Benjamin/Cummings 
Publ ishing Co. , Inc., Redwood City, Cal if. (1991) 1-fEic£*LT^.5 0 

By t e^lctt, TMacapp: T7°y fr— is a > • 7 U— A 7 — 7 j 
h/KDf&3C (August 1986, pp. 189-193) XHrz? HfgftT7°y is b 
^ • 71/— A7 — 7 • /i-^fftej!£;ftTV^ 0 ^co^^fi, MacAppi-^ix^ 

£*VCl^5 0 T7°y ^— v-a >-^r?S|gi-6fcfe^MacApp^^^^T-^$tb5S 

V^5 0 7*^7^ y? • 7 ' 7 1/-A!7- 7 9 Jhff <b;fX 

ByteSCtt, TyN°!7—cD5>g| (Separation of Powers)] t o 7-f h/KD 
^(March 1989, pp. 255-262) (D^ X Or? '^x 7 fa^—- if • ^ 7 ;n — 

^rr-efi, 7 7°y ^-i/a ^Jl^fi:*^?^ ^— If • -1 >-7 7 ^-^Jf 

7 5 ^7'^l£if /tf— hi-3fcafrte:f«JJB£;h/rv^5„ MacAppT7°y ^-~>3 V • 
7 1/— .A7 — 7fi, TView 777.^£>-y-7'7 7;Mfc£*bfc»7w ^ K«7£rf£<5fc«> 

^ot, ^igoBWtt, 7*^7^ 5/7^ • T7°y <7--v^ 3 ^&mm-tz>tc$> 
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(42) 9-50 6 1 9 1 

h b<r-5>* Kn— > T ^ (ft®) U ^tiiDL, J&fEU g^t^fcfc©^ 
WSic^7^*s4aS^ffl 5 (interact io : ^"9 t V) &7jk-rmx&Z> 0 

7F-tmxhz> 0 

m 6 tt$fl^t«t5^ty7°7- (snap-to) • Hr-7*J~9 h ^-THl-Cfc 
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^7 7^;v • * • 7U-A!7-^ (GrafEdit) fete, S#ftgJ&^7* 

<h LTModel (^E-tvI') > Component (nyiK-^y % Canvas (77>v^.x) <D 

■So HI 2 td^i-J: 5 Model Component^i^-f^GD^*}-!-^ Canvas^ y;* 
{±t)l#£^U Component <7>^7 7 -f TJ/w • Hr*7*J^ ? V • Zf\Z.^ir^ 

Model SJ&^ y^T*£><5 TGrafEditModel«T"— ^ ♦ x hT • ^ 
|©^7 7^^ • =i^7^—^^hti&<D^T'^ (GrafEditir-t o "CftV 

SrJlX^i"^ n <!; #s-C# <5 0 Model ^ 9 {^Component ^ V y K^<7)S*T 
^•fe^^ltTV^^, ^ y 5/ K0>* h l^" — • ^T^7°y * v-a ^iiJt 

iLtl^\ Model ^y^f±/P-h m) Model tLtffflt5rt 

5 * h (ordered I ist) SrttJS LT, =>y^-^y h7LTV^5„ 

145^ hu-i? • '^f A^gtfcSilll, BHSS^tt, TGafEditModel rt> 

t5wi^-e#5. Model £j& * 7 t£ «u Model rt©=>y^-^y hi^Ut 

ilO^y^KSCiSt, Component ^-^cDiiAo, 8iJBfe*3«fcU<7 
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(44) #^¥9-5 0 6 1 9 1 

m&*? V—>-±lz. Kb- ^?1rZtilb\ztiEm£tiZ>frt>XhZa Component 
3 f—#*ig&1rZ>>< 9 (iterator) Sr^-TS ^ y 2/ KtfflSc^tfrv^. 

-fyu— ^> 3 ^ (iftjgL) AWW (ordered) ml® 7}>«b^ffi— (front to 

back) SfcfiJEffftL (unordered) tf> 2 afB#*i>3. Model £jg * 7 * K fit* Mod 
el — SrJUfcU ii*P"C# 6 £ o fd-f5y y y Kt>/H*£*t 

Tl^o *^S-> ^ A!7 — ^{CctoT^ffl^tiSGrafEdit Selection<D-T-< 

^^#«GrafEdit Selection^ 7^^r^-—^7-T Ki"S r. £ S c ^>-^— 

Mode I Command ^ffl LTy y y K^^-yi/fs^ffc"?, 
6<t, =^>- KSrffil«9^-r(undo)Ci:*Spr«i-Cfc5„ 

• ^--if • -r >^y^-^^m^-rsfc:fe^gT*feoT, §£=glB 

(a) it«i7*7 7^*/i/ • ^y • =iy#— h • y-y 

v?x^ b©y7;Ki LT^rvWb-f 53M£"efcoT, f£y'7 7 • ny^- 

h • ^yy^y h(D#^«, ^^\z.^ 110^77^ ^y • «r y 

-^oioS:3{j3Lt^5^77-f 2/y • 7 s — y t N t#*©^7 7>f y y • = 

(b) ^77^-77 • a^aK— -t>> h • ^y-y^y H<7)U * h&i&^i-<5£* 

^y * h±m^t>tc^xm , oM^x > i»^77^7^ .^^^-^y 
^ y y ^ y -r a * tvi^js: <t , 
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(45) H$¥9-506 1 9 1 

So 

5. 2l^y77#t7y7°7-^ • t7^^ N^-a-^-, K7y7"7-^ • 
-y h • 5/ 7 7 ^ 

6. m&SUnyp^j • 3>tK— h -t^x^ F^bof- 
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(46) «S¥9-506 1 9 1 

#>X^Z>7*T? : 7Vl<' Y - '<y7r k, ^( ^\^-<±.W(D^^y y( • 
^ - H $ tifclFP^ &?? K o — r ^ ^-T 5 «>fc7* w * -7 W ^77 

7 Yttm&LCOW y K • 7>f ^©constraint (M) Hr?*?^* Y kfrh 
ft 9, I^constraint^-T'v 1 ^^ H©#*fi % »©^y > K • ^-T^coiocD 

8. S^7 7>f s/^ • n>M>yh -t^x^ hwioiaot, x> 

9. It©^??^^^ • ny^yF • t7v?x^ F<Dlo|ciot, 

^7°w-r • y — ^jidi^^y ^^^nfc^^^^^/w • -r^— fcb 
mwt^^^tf—*^ b • h(D#^(±, it©^7 7^^ • -r ^— v 5 

(b) ^(D^^tK— • b<D&*^(Dmm&X bT-f&tztb 
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(47) 9-506191 

(c) f-r^yw - y — ^itc^^ixs-t'^— v^y h^^. hrt 

^ft^tLfcit^^x • fa— • j^S^c* Mcgiig-TS fa— Kb — r 

6;*7W<* • fa— • ^v?^ h*mmirz>*irvzni, 
x. z> z. t t -r s xm* 

1 1 . V#—*>' V - 9 h h • ^ 

(e) ^<7)=i^7K— ^> h • Or?*? =.9 h<D lo^fe^iltR^ ^^H^cSr^ 

SrS'/v-C^T, xfy/ (b) fi, 

(b l) iHin^ ^^ii:^= i -/i'LT > »<d^^^— ^ h • ^rz?i?3^ 9 Y 

zm7LZ>^t*w&k-rz> tmm i o kies^^o 

1 3. #>V<* • t*a- • 9 hfi-tf/U * *^ 9 J^9 h ^ffllglJ-T 5 7*— 

^^A/t*^T, *"ryzf (c) fit, 

( c i) ^f^y (b) x-mm£titc*r : rsi> • 9 v^wm-ir*?—* 
&m\i^xii^'<* • fa— • h^iits^fyy 



-47- 



(48) 9-50 6 1 9 1 

i 4. *>>-s<x • h • 4 * — • y * h • 

(c 2) ^^/jf— h . a-y^^? V(D&*%s<y? y^^y K • *-?*J?x. 
1 5. ££>d, 

( f ) • 9 h • — ^ • y ^ h • f-^(^f lt, m^jk 

*m?LZ>^b z&m t-tz if *js i o ^mm<Djj®k 0 

16. ^ h^, 

17. $ bK, 
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(49) 



#S*P9 - 5 0 6 1 9 1 



18. $ ib^ 

(k) «^ jy K • 7^y©lol;7f.^$t5^y^ 
(1) ^ts/^- • Jrz?*?^? h£#>v^ ♦ t*^ — • M-JfA 

[Hi] 
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#^SP9 - 5 0 6 1 9 1 



IM2] 



□ □□□ 

□ □□□ 




Figure 2 
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